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(54) SOLID-STATE IMAGE PICKUP APPARATUS AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact, 
inexpensive, solid-state image pickup apparatus where a 
solid image pickup element having a micro lens has been 
packaged without sacrificing the functions of the micro 
lens. 

SOLUTION: The solid-state image pickup apparatus has a 
semiconductor chip 52 where a solid-state image pickup 
element having a micro lens 50 mounted thereon is 
arranged. A transparent substrate 64 is arranged opposite 
to a micro lens arrangement region 70 of the 
semiconductor chip 52, the transparent substrate 64 is 
fixed to the semiconductor chip 52 at a region 72 being 
present around the region 70 by a sealing member such as 
an adhesive 62, and at the same time space 66 between 
both of them is sealed, thus preventing the micro lens 
from being covered with the adhesive and hence 
preventing the lens function from being sacrificed. Also, 
the solid-state image pickup apparatus has lead wiring for 
electrically connecting an electrode pad 90 to a rear 

electrode via the side surface of the semiconductor chip 52, thus achieving rear wiring and 
miniaturizing the solid-state image pickup apparatus. Further, packaging can be done in the state 
of a wafer, resulting in reducing manufacturing costs. 
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1 

mt^mi^^Sit, 10 

i. 

tc, v-r i;pu>XffigM^©«HK:*$CiT:*ute5il«» 
iB«((DSf$M^^g. 

[if^3] Buiax^— tf©iS3*. H5iB^iH^a«j!>5ftr 

iB-7-f d7 p U>XiJiMl/)i:l>iS3 i L/cgf^^ 1 KfB 
^ 1 {cgB«g«)@i4:]gi^g. 

htifc 'J - KiB«gr*Si9*3B 1 ~4 ©i>-rti*> 1 ?|{c 30 
iB$E©gli$il^^go 

j{>ji*Bafii-c*sst:*^ 1 ~4©c>-rn;&> i ^ccfais© 

1 ~e ©t^-rns&i i ^K§Bt8©@««»j?g. 

*siBg$ n/c@fi:«0^-? *5}f5fiS3 -r ^ P 

U > XBBgSMfe1(«:*f [6] L TiBg 3 tiS aBJ»« t <D^J»a 

ft!;«i,fc®Hj»«so'*2i(*Kte*. B«riB?i©;sgpr@ so 
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ji;5»iE*a{c J; 0 HtitB^iB^ei BtriBasmfii i ^rmmw 

miS@<*«^*^©S3t«J^©S ^ K*fl£: L -C V P 
V ^ P U >Xi2gMJ^tC^Ft|fi) L/ -CiBgS n ^^BJSffi 

(c^»rL/r@f4:»#$|g^ssji-r^ii(4^»iis©iSii 

[0 00 1 ] 
[0 00 2] 

[S!*©J5ti|5] Se*. CCD (Charge Coupled Device) 

•tf, CCD-7-Y>42>1f^©@(*»^ilg±L'rrtifiS3 
n-rt^s. c©H(*afis$gs-c«. ^^•.>'!r-y l O O© 

^10 2 LjiO/cJs!)©JRiWg|5 1 0 4 tm^i htiX 

t^-S. ^m^=f-yfl 0 2»C©JRiWg|Jl 0 4{C||iO 
jiSn. JRfi^gPl 0 4©JSffi(CHS3*l-CC>4. ^^i* 
^^s'T'l 0 2©«^-«. #>7*-< >4''7^-*'l 0 6«:<fc 
oT-'N- v^~V>\0 0 ©SMSP 1 0 8 Cca:l:t 6n/cS^T- 
iSi^Snm-S. S/c. >'N--:;^r-i;?l 0 0©±S|J{C« 

mjti)^-ii=jx \ 1 o(c<fcoj^fi£3nfcF«3gi5^racc« 
g3g;!/x*ii=fA$n-r . ^^m^9 vrfiQ^ ifi%mn±. 

3nrt^.5, Mtc, oo©R®{c{i, M-^ 

iKifijiK-r*/cJ«>©f>i 1 2*ia:w6nTi»*. 

[0 00 3] 0*>L/!^c*ie>. ±tB©J:^tc^ii^{*g^-:'r^ 
J^ftfSi. H<*»»^a!W:^S<b-r-5iJ*(c. ^^© 

[0004] 

[iiW3&s))?i»oj:^irsai®) jfi^. Lsi©iii^a 

vc. -mM\\.viW^^. ts^iifs-^^- h^N-v3>^cia 

^©««fflS-1^«IS*STlJSS3n-Ct^4, |3]li${C. 
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SP (Chip Size Packape)<bP*«i^,Se/J^S!''>•f ^r-i? 

(0005] C Cr. i'xJU • *r—::^ (Shell Case)^ 
SCCSPii9l3:n-S'i;x>'> • u-»c;ucsP©Wcoii-c 
siBj-r 4. c©c s p »«m ') - Ym^i&isikicw&iifi 
»>z,fcJb. c s pcDKiSxs«:fiec>-e©«iji*si?«-r 

•5. $-r. 02 2 (A) {cii^-rJ:^K:> 2ft(D:^^;^» 
«2 2 0. 2 2 4K:<fcf3j'5Jt§4l/c>^x>'N2 1 4*fflS 10 
■r-5. •i;X''^2 1 4<D— ^StClJiii^ftcf'-'N'-rXi^fC 
i^£^|>«:f»>'^V;^<i:SmW^C«i^3n/cS^S^^•^. F2 1 6 
3!»5?f5R)c347ri»S. C©•5x>'^2 1 4©mS>'^••:' F2 1 
6*SJg^3n/ci®K:W. S«S'J2 1 8iCj:<3:^f^xa 
ffi2 2 0*iSE«§*lt:*s«5. •^x-'^2 1 4©S*fflJ©* 

[000 6] y:tC. 02 2 (B) (C^^Jr^tC. 
»«2 2 4ffllJ*»P>Sffi-'^•t' F2 1 6©S8M*iBa-r-5* 
■C^'^'»y • V-*ffll^rW«5jii?>?rAn. ?t2 2 6 20 

^mieuri>o ^o-c. 022 (o tc^-rjc^tc, 

K2 1 6©ffiffltCg^-r-5<!:ft{Cjf|2 2 6©*4B2 

>; - Ki2^2 3 0 ^nmrio v - \'mw^2 3 
Oti. ■e©iSgS|5**#4ffi2 2 8(caifei-r'2>*^^;=^a*g2 2 
4®affiK:Rtt-r4J:5ccjKfiR3n^). -e-or. ^^-^t^ 

>i^- V-?rffllir^^^ft^-:;7'fiK:^0«L, 02 3 
SP-Ctt. A.;,>r-i^<t5:^tf^S!BSXg%'?i>'N©t*; 

[0 00 7] bi)^htj:ifih. ±iE<Diyx.)i. • ^-y^y,^ 
C S Pr». ^f*7=-'^V ;^>!»sfl5fiRSiifcSlitc««SiJ 
2 1 8{CJ:»J**^:^»«2 2 0 5&i^$nS/c*. 
d^a U>X%{i;S./cH^JS«^^©^A- dr-s;^^ttctiii 

*^i^:^c@»}S^^T-©>'^•■;'->'-^^<b{c->xJ^ • -y-;^ 

Xi®H©^J!§i©®*f^M*i/h$C>Ci*>6, U>X 40 
<bL/r©«itl(^3fc«ll) ii^^usa 

[0008] 2|s:^q«»±iBraa'SK:a£*!f3:3nytfe©-c 

:$:^HJ©Sfi<J«> v^i7au>X?:«^/c@fl^}f 
X©m?r«Ji ^ C <!: < dr 

/jNS{t$nfcHi*JS<^^@?rfi3Xh-c«-r^., 50 
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@f*»@iiis©Mii:&^'g:ii^-r ^ c ^ (c 4!) ^. 

[0009] 

[isn«:)»9i-rs/c«)©^s] ±iB@e<j'&a^rsfc«) 

tc. *ai«©@tH««i*lg». S3fe«RJ^©S^tc^t&i/ 
-C V ^ u U >X*SiBiS5 *ifcHf«aifeSi^*JJKfiR$ n 

<mmicmi^tifcmmmmt. Hui2*Jsi*««©Rii 

U>XBES$lJ||{C^|a]L/r£S$n'&S^S«e<!:. flirlB 

SBJ»®*iMi2v^i;DU>XiMML'^cl,>J:^{c. v 
-f i' a u>XiBg^^©^Hic*ji>t:BgiBSH^*K*B5 

[0010] 2is:^B^©@i*aiRj|g«. ^^mm<D&^ 

K*fjSLrv-f u>X36«i2g$n/c@l*JSfiilR^^*J 

v-^ p u >XiBg«i^K:^|fii L/rSBja«*iBeg3 n 
-5, mtf«l2t?fil^©«±Sl5tt{cJ:or. c©aBja« 
*svw'i'PU>XiSMt)'j:l»J:-5tc, v-fi'PU>X 
BBg^l|!{©;SH fCfc t ^ -r )gBJS« ?:*#f*S«K@S-r 
-SiJttC. ^?«»S<!:4^ig{*»ffi«i:©P^©^ra**^±T 
4©-C. v>ri'PU>X*s««SfI{cJ:«)1«aStifc«5. 

-rw- ^p u>X35Jag?g««<!:SMLt: u>xms*mn 

C^/cO-rSCi ■7-^d;pu>X©tSfil««'Ec*3 

[00 11] mwmmm^icmm=?:mi^-r^tcii> 

(C, *2»ftS®^ffi© V ^ ^ p U >XBegM^t-(^1-©^ 

mi-mi-) h tifc^mmm t . tu ie4^^i*a«©K® a: 

X'^-x^^^cifKcgpi^T^ci^J-c*. @<*Jfi«ilS© 

[0012] HtC. *«?a©@(*fa^$^g«, ^<-;.-Jr- 

[0013] ±IB©@i*JS»^g{CfeC^-C. t*±gWi 
b-C». ¥zi(*SS<!:®B^S«i^m5cra|ISaBffl3-&S 
i±ttC-7-r i'P U>XiBg|l^^lX»3HtfX-i— t>-^«i 

mwmm. t mo^mm. t ©raRi*i-sfc«A:n t koc > 

X-i— !f JC J: «3 V ^ 5? p 1^ >XBggMii!{^©S«»J©{S 




s 

x*m±^in,i>. :^^-^<Dmsit. msimmmm^m 

[0 0 1 4] */c. m±mHt. *^«:S«ti2?3Sffi 

[0015] mm^mit. *j»i*»«©fflijffitcsw6n 

[0016] *»i!g©H*Jg««S©S?ji:^jS». 

[0017] c(Dij3t:)^r«. jS?§a«Ro**J»f*» 
^'^©g?«SiJ©ftA3>5p;5± 3 -7 ^ i7 p u >x*5g« 

ft4L-CU>X^®*s«m^/c'3-r^C<»:5&l^j:<« '^'f 

pu>x©tigg*sa/st>n-sc:i*i^ct^ Jifc, 

S«iSBJ»«i©ra|ii3!)S-3etc«/i:n4 C i(C J: D , 

[0 0 1 8 ] S/c. te«L./caW«ffiSD=*J#i*a« 
aB«®©-5' a u >Xffia^iSi S*HW©iSSI5 

i^X'<-X?:;^i(iK:g5*^-r^.Ci*srt. H^^^H 
©/hMft^H'S C i Jjs-Ct -5. 
[0019] - Fi3®=&?^fiSUcf^iC, IIAJt 1/ 

■C@«:JSIfcgia5ri!fi£-rS©r. ^-y-Jr-i^^b^^t?^ 

i^jtIa4^;i^^©lfc«r^foc<!:*l•c#. se^icjt-* 
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[0 02 0] */c. *^b^©4j '>-'o(Dmwmm^m<o 
u. iifaH(!«i«i^^©S3te^Jii©s>»«:*nt:i/rv-r 

^uvyX^WMV. •7^5'nb>XfiegfI^lc^tr^L/ 
•ti-C ^ i' o U >XiBBffiJS«J1-©^«-Cftt« 0 . lUi$ 

ufcSB^afi?Ri:>'¥^<*a«*, @*}giis^^^*{4K:^ 

[002 1 ] c<DnwjWrc\t. mmmwki>'4-mv(^m 
«*Bif5£faiPsaifa3 -a-cT >f 4' a u^xihs^j^w^i-© 

S$n/cO. ■7W'i'aU>X*JMB^Stg«!:Sft4L/-CU> 
X^ffi*s0m>fc«)-r-5>Ci*i^C<. •7-Yi'PU>X© 
tS^!ai«>U ten 4 C i *i)^c t, 
20 [ 0 0 2 2 ] H«:JtflKJg-?*s?g^3n/£:4^*(*» 

6ei^(c J: 0 t mm^^ t ^'mm^K.mmr ^ © 

;«ciiiiccfi5*«j-r-sc<t*j-c*. s*^a^fes^g©/J^stit*El 
[ 0 0 2 3 ] Mtc. m^mmsLU^w&iR^fihmi^fc 

30 fl^tc. BA«L/cSBJa^iy:^^£^f*»^g^r@^*^i«^^^^ 
*i4CCW»rt-r@«:»#Mg?r»{3S-rS©t?. ^^v^- 

[0 02 4] tiis. ±fSK:*jLirS^ffii^iW@^fg^ 

(<>4. «T©5fti8«:*jt,»-r». a»©5fc«^ss^^*iie 
^js nfc«iii!i*Bf*ja«i3R^©S3fe«j^i«a;-r 
$>^. 

[0 02 5] 

40 [|E?B©iafeOJ^SS] OT. 0M=Sr#Mb-C. :^^m<0 

S|g». 0lSUf02{C^-r<k5{C. i^xJV • -jr-x:^ 
S;©9'-:':/--9-'fX- >'^•■:'^r-i^ (CSP) iL/T^ifiS 

3n-cc^.5o ^c*5. 0i«f^iii-rsawstg6 4SLy'S 

«SiJ 6 2 ^ii L/-cmfc@f*««$^g©¥M@-C* »3 . a 

?«»«6 4W2,^^iKr«^3nrt*4. c<omim&i. 

ilgW> Igt? (01T»1 6{i) ©VY^PU^XSO 

50 -^:;^5 2*«irfc»}. c©*^tt? i'7'5 2». 




(5) 



10 0 2 6] mmW^y-:/ 5 2 (OmmiCit. -^^faiy 

>X5 0 ifi^^ixfcmmi 0 ^ax*) mt^ja'^ic:^^- 

n U >X 5 0 *<i5B 3 n/c^J^ 7 0 i^^J^O^HJC^E 

•:; K 5 8 *5ffSraPSrffifj (S 1 "CIJ 1 Oil) ISIS 
3nr*J *) . #tiS>'^■ y K 5 8 2 tcjf^ 10 

(A 1 ) ■?>i'nA (c r) m<D^mvmwir 

(0027] y H 5 8©ffiSBW. f 

i^8 2(c^mW(cg^iK$nrc^^>. Fi5i^8 2«, 

mKT^l'S^'i'A (A 1 ) ■?>i'PA (C r ) ^CD^H 

[0 02 8 ] ^«(*5^-^7*52CD«lS7 OKStlfiJ-r-SJ: 20 

i3W»«6 4 ^^i2»^*5^ 7^5 2 iSB^a«6 4 

6 4 *i V -f i7 D P > X 5 0 i g84 L C i J: ^©ra 
RSriiraSnTl^S, X-i— 6 0(DiS3(i> v-fi-P 
L'>X5 0 J:«3iSWnKJ:<. v-<e'aU>X5 OOlf 
§«ffl^ir^j2 /im-C*€.*i6. X^—^^6 0(3:3-1 0 
Mm. »SL/<«3~5Mm©i«3t?f5E£3tiS. Ctl 
(CiO-^J'-r i'D U>X5 0*iSI^»«6 4 iSMUr. 

[0 02 9] *«»9^-^7'5 2©M^7 2{ctel,»-r. 
6 2 J; iti»i*^ v^5 2 *52BJ«« 6 4 (Cfe «3 

i=tw p>n-c . mmm^ e 4 5 2 «:hs 3 

n-St^^tC. i|i3»«£5^^»:/5 2i3?9»«6 4i©IBI«: 

ji^fiRsn/cfli^^tc^ra 6 6 *5W±3 n^o e 2 <t 

3n&i>3&s. mm^ie 2 ipi;**i4-c«i!S-r-5.«^{c 4o 
mitmty^^-D-6otmmm6 2t'S:-wit'ri> 

[ 0 0 3 0 ] S 3 W. 02 tCTnf @«Jm»SIS<DB - B 

im\mmv$)K). ^Mtcv-ci'Du>x5 o^^jf^^^n 
fcgp^r©¥^f*9^ -yb 2<D»rffi^i3S*mot:t,»e. 
03«:^-rj;^tc. *J@«:»«12». Al?<^wri' 
V a ym<D n Sl^i**® 1 2 a i p *B«5aS»n«J|{ 
(p-'i;x;l/) 1 2 b i^^e^fiS^nTl,^?.. * F ^ 
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4 a . Rzjfnm^m^mmmm 1 4 a±{c?fjRR$n/cp 

[0 03 1 ] Sii:Sl^«BII9^-»'*>'l'20». pM^igj 

^J)n«li|i{l 2 brt«:JlS$<3 0. 3 wmOn^^T^i^^SSJn 

t^6*art>-2>. ^«<*SK1 2©SS{C», C©i?.;?^tH 
4a*iSaL/T(,>^. *Lr. 7* h3^-f*-K14-r 

hfcm^^mt. nmT^mmm^m, 1 4 a k— ^ 

[0 03 2 ]—*. SMi^)i5^ + *;l'2 Oiffe©7 

* h y-f - F 1 4 iOr^CClJ. p +M^if«1?J^ttl«^ 
■CA-S^^-f ^^bX F u;7"2 83!iig:W6nrC>-5, C®^ 
+ F 5»:?"2 8K:j:r). 7 * F i^-/*- F 1 4 iS 
itmi^jt -t' * 2 0 i *sm^e<]fc ^Ht 3 tl S i ft 
cc. Sii:mi^lKjt^-»'4^JU2 0pl±fetBS(cSft4L'!i:i> 

[0 03 3] 1 2<DmmMt. ¥~ FK^fciS 

3 0^/rLT. 7* F i^'f:t- Fra^rililT'SJc^K:* 

0. 3tfmt?J^fiR3nr(,>4. 3£3M«ffi3 2». 

^i!>-fflL/y-Fffl^ + ^ol/2 6^rH^<tft{c. nM^*« 
i»J0Mll8 1 4 a*5SfflL. 5=-i'*JUX F •>7'2 8©— 
g|5*SKa■r•SJ:^«:J^fiSSnt:t,»■5. ?c*j. ^mfiS3 
2 © ^ ^ W U fi-^*5Enttl 3 *i ■5,mffi©T*tC * S 

[0034] K^Sg3 2». aitm?^3gill?i'*^l'2 
OifttC. 7* F^-f:*-- F 1 4-CI%4L//cft-^^?^* 

SiS:^I^i)^ctEillT^.Sii:^iWS£3i^ls (vccd) 3 3 

[0 03 5] lKjt«S3 2 1 2 

©^9». si^^j}i^-e»s£$n^^D^aiS3 eccj: 

C©«ffi«S^3 6±(C». J13i^0. 3 m 
m©ii?fe)g3 8*s?^^3nri>-2). >S:7!cM3 8W. ^7 

* F d^'-r^i-- F 1 4«tc. p 4M^*6!B5 
^»n^J?S 1 4 b CCS7^§tl^^?:S3ilS-&*5l£SjllgP<!: 
L/TB»r^J^t^©P3Pg|34 0?rWL.Tl^5. ii3lc|g3 8© 

^Illl3 8tcj;«3 7* F5^-f:i--F14©mJi5*^;jWll^ 
^nrt,^*, iS5t)i3 8«, tt}||IW*4^©^^ii«14Wf4 

/c«Hf55^>*iStt<!:l/r#tJ«>©3{»SS?$H,>. m 
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■fmtifi-c^hifi. imsMm tmr*^ 

[ 0 0 3 6 1 jS3I£S3 8Siyfa3feia3 8*>6RaiUt:i,> 

1. 0uLm<Dmmm4 3R:f^m{m4r4i:iftLx. m 

(R) 7-<;l'i'46R. ilie (G) 7^;Wdf46GS 

c;we (B) -p -ovuAQ B=^m^tc&-y -t f^^ri^^ 

4 6GRiyfB7^;l'^'4 6B«. m'f<D7*i-if'<^- 

F 1 4K:j>fjt.L.r. sfstcD/A'^f-^neBsn-ri,*^. 

BS-rS*^ 03iC*Jl>T». R:7^;U^f4 6R. Gr? ^ 
■5. C©J:^:^d:fe:7 -f^l'tS'TU'f 4 6«. Fd^fi. 

«:?gE£-r 4 C <!: tC J: o Tf^SJ-r 4 C <!: *s-rif 4. 
['0 03 7] fe7^JU:5?TU'-<46±CC«. ^a'fL)!i4 

ffl/jOD-?* K 1 4tc5f}jt«b-rB2?iJ$nT 30 

BSl. 3~2. OCDjgB^^HI (7* h Ui^X 
«:|EilL/<:f^> ^^a«:J:-5r^IE:ia©2BJ«ifli®*^ 

4©Pgpg|J4 0<Da (EI1^> a^S) «4~5/im-C*) 

[0 03 8] ^XtC. 04~07?:#MUt:. H 1 ©HIS 
©Ji^!^K:^^>H(«g^fe$IS©tiia:&ffi«:oii-cUiB^-r 
S. tr. H4(C7n-rJ:^{C. S^J5 4tCj:»3»«5 
6 (caAiJ m-ff;>tltci^ 'J ^ >^©4i^f*"? 6 8 

mmm 4timM-ri>, ^t^^ft■i»i^^6 stcii, a^j 

d^DU^XSO/ftiiEg^n/c^I^TOi. C©^^7 0 

(ommkc:&i>^mi:n^tc^(omm7 2 iJcKsijsn 
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©@«^««ssi!K:»isfr -5 fc«)«: . mmr * 2 o©h«: 

■5. 

[0039] SBJS«6 4©^iS(*'i'X>'A6 8 tStrfiJf 
•SStCl*. 4^^flw'5x>'^6 8 iSB^S«6 4 i^rfig^ 
*>■l^UTBA•3^t>■t^■/c<!;#CCi^i#^*■^7i>'^6 8«ffl©^ 
«{7 0 4aiOHtfCiAi-C$?)<fc'5K:U-<T':; h §n 

fc. sf:eiS3©x-^--!?-e o*«si:t6n-rt>s. :*^ifi 

©ffJfiSTiJ. ^Bj»«6 4»cx-^— 9-6 0 ^:i9:t:rT¥ 
-i; 6 8 i SBjas 6 4 <b 414 0 ^t>-lf S C i 
^^£^gi*^xy^6 8«B<b^B^»«6 4 <!:©MKI%- 

[0 04 0] ^Xtc. 0 5K:^-rJ:^tc. ^|£^(*'i;x-'N 6 
8©«i^7 2ao'^-^i^>i^M^7 6iC. ^«lf'J6 2<!: 

6 0 6 8 aS©?!*?!! 70?:BX'3HtfJ;^ 

lP?fiJ6 2%«ft3i*. *^f*'?x^^6 8i32B^»tS6 4 
<t=5r!IA»3-^*3-l+-2.. C©S«ISti« X^tptfcli^* 
^©:^tt*'X#HmT-Cll*S-r 5 C 1 L/C^. ^ 
»)^t>#©R8«:». x^--9-6 0*sai>iorS#S!l6 

2AifI^7 OlC«A-rS©?rES±-rS©-C, 

>X5 0*s««SiJ«:J: OHftSSti-cu^Xi i/r©tifil 

[0 04 i]^>:(c. 0 6{cs^-rJ:5«:. rS^-fe^^i^SSJ^ 

7 6«C. a«5 6ffJj*^P.m>'<i' K5 8©^ffi/55Sttif 

8 0?:«itfcm7 8«:?|^fiS-r-5. C©ifem. «1^7 6K: 
WSWS«6 4 <!:®fb^©S?^SiJ6 2 i*s^#L/Tl» 

■2.. 

[0 04 2] ^>CCC. |g7{C7n-rJ:^«:. Sg>'>'^»K5 8 
©^®(Cg)i4-r S t^l^cjt 6 2 ©MB 8 0 LJa-:? 
-?-©^SP*i$4M8 0(Ciii^-r-2>SS5 6©JIMCSW-r 
^xfc^CC. X-'<-;»f •J>y(CJ:l^^M^r^«L/-C';- 
F13ie8 2 ^mm-i>. &ikiC. i'^iS7 6 © 
iS**K:fiS > y 7 -r > 7 7 {CS o T Hftjg^* 
^*(4«:^»rL. <l^©@«*I^SIg{C^lSt-rS<!:, @ 

1 Rvm 2 cc^-rc s p rflf^s nfcai*«^g*f# 

/cgp^f*. <i^©@i*««tSgStc»«3n/cf^«. 

[0043] «±©iio . :^m(miSi(Dmimimsi 

n•S''J^S!>'^• -Jr-t^-C^fiSiSnr c©c s p-cit 




(7) 



11 

[0044] sec. Hi*Ji»J^g^i5liS-r €.BRfC. SBJ 
[0 04 5] (M 2 (DllJfeCDJfJSf. ) 0 2 C0||*gO?f^«8(c 20 

10 0 4 61 ^mi^^yzf 52 <omm 2 K.*5K^x, m 
m en-c . 2bjs« e 4 7- 5 2 ic@« 3 

6 2itmm7 o^m^-cmmi 2ft:w«:ig:we>nt:i>5 

©t>. v^d;pU'>X5 0*sg«^'J«:J:i3«a3nru 

[0 04 7] S3gSiJ6 2<D/53». ±gB©3i O n 
u>X5 0©iiE3J;i3;*:#<l3:^3tiri»n«J:<. 
-Yi'Cib>X5 0©iS3ttji^i(^32 tf mr*-2.*^e>> S 

t^tli. cntCcfc»)v-/i7aU>X5 0*SSWS«6 40 

[0 04 8] $/c. J^'^— 9-*fl|t,>;^c>/ca«). ia4il5 

as 6 4 i ©raps^r-^tc-r s fc*{c . ffs©«j#m« 

(S^p-a-T) ^cJ:^)*^^*■i'x^^6 8Ry^aB^a«6 4 

Bi'3^b-tf©&SfflK*±lfSC<!:r> ■i7X>'^^ffl<tS 
WS«<t ©WPS^-SKT •5/c»©X 9-?:^S<!: 



^|pg2 0 0 2 - 3 2 9 8 5 2 
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Ci3&J-C#4. *i*fl<)«:«± 1 0 umm&OiiLSn&ifi 

[0049] Jii±©jio . :^m(omm(omt^mm&s 

- sp{b*^tf^i3jixg:& i>'^©^^ss-c^f A 5 fc*. 
fie*©@{*}8«SIHCcJt'^ri!{ji3X h*s:A:imc{£«3 

i^*^c^-C^E-©^Htc;^ci:ttca:we.n-Ct,iS©-c. v-f 

u>x©ie3J:f3:^tr<a:^$nrt>.5>©-c, v^i?a 
u>xA5jSBji^«i^ftii/-c. u>xaa*sm{^< Ci 

[0 05 0 ] Mic. mwmm^mim^-r^mic. •t7x 

>'^«ffi<!:5gB^a«<^:©F5RI4-S^C■r•2./c^t){C. ^^© 

^*)-ii-©{4i:ffia*±if'2.c<t*5-c*. x-i— t^?^RSx 

[0 05 1 ] (^3 ©||iS©Jg^) m 3 ©SI]te©?^-^8K 

ffi 1 2 *$ty^J§J^<^©*^ft9^ 7*8 8 4(1^ -ci* 

3>KftJig^©if6i!i14©K{l:M8 4-ca*5n. M-^«ffi 
*5i^iid±©®^<bM8 erstotiTi^s. fsis. maitm 
mM^6 4. mmm6 2RzfmBm4 3^muxmcm 

[0 05 2 ] m^ms 4©wffli]{c«, mmw^ ^ :7*8 8 
(oMmnmiiciiQ-yx^mmi^cDmm^-i'^ k9 o*i^ 
srapsrisfgt (S9-r«i offl) i^snri^s. 
<*s«i zccii. 2^a:ii-r4J:5(c. 

ffliJ®3!)5i^#tt©K{b)i8 6rS*3tl/cX;U-*-Jl'9 2 
*5^We.n. lgXJl'---t:-;l'9 2K:^ll*i^«Sn-C. 
«i?>ii*E*99 4*J?g)jS3n-CC*i. rfB 8 

©a®tc«. M<bli8 6*/M.rSffi«S9 6*ss:W6 
nrc^So -eur. ■Sli@>'^••? K9 ow> ^ii^Stei 

2 ^CJf^l^g3 n/cliSSgB©07j^L.!at,»ffi«8tcS^tcSJigi 
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[005 3 } warns 4Rz/mm^-^ ^ k 9 o ». m^\t 
{cj: oa*>*irfiF-g3n. 7-8 8 (Dmm^^w- 

5»gi59 8*ia:W6nr*$0. 7 ^;U3»gi59 8±(C«v-< 

mt^ ^ (C. y 8 8 ©l&S^4 3 ±(C«. ^ 10 

l«^c¥ffi^bJi4 4 ^fe (R) 7-f;Ud»4 6 

R. iHte <G) 7^;U^»4 BGRiyfWfe <B) 7 
4 6 B*<i^fcfe7 ^ T u 4 6 *ijfjRX3nt:t.> 
5. R7^Jl/i?46R. Gy miAeGRUBy -t )V 
^f4 6BW. <B^©7* h5^-<3}--F 1 4{C*tl£;L-r. 

6±k:i*, ¥aik«i4 8*^>L/r. ai^<D-7-fi'DU> 
X5 0 *igx./c-7 i7 a u >XT u w j&^ffjfiss n-r w> 
So i'nu>X5 o«. m^<Dy * \-if^:t-V 1 
4KMjSLrse^iJsn-ci»s. i^c*s. 20 

[0054] v-fi'PU>X5 0*^iBgSnfcMli!(7 0 

(c>ptiS]r.2><fc'5(cjgHjs«6 4*5feg3nrt>-2>. 7^ 
i» gq 9 8 3 ni^c^^^ 8 8 ^SO^Ji 7 
OCDSffifCfii^^T 2{C*JCi-r. SJSSUe 2{CJ:»3¥ 
^(*^-;;7'8 8*iS?g»«6 4tcBA0me.nr, 

[0 05 5] S«3iJ6 7 ;l/atg|J9 8©J? 

3tcv-f i'OU^XS 0©lS2=&ftP^/cfflJ:»5;«;t <a: 30 
SS^TCfcO, CCDfcS?)*«^9^^':7'8 8i2Bja«8 

4<i:©ratc»fl|*^^f2£FJ6 6365?gfiS3n. iS^weej&i 
S«SiJ6 2{Cj:i3«±SnS. S3^J6 2«^^7 0* 

>X5 0 J: fjissasnr b>x<!: Lr®m 

*ite5Ci*s^t< . -r-f i/UU>X5 0*«2BJ««6 4 
U>X5 0©1;$13:|>J2 Mm. 7 ^ JU^fSPg 8©if 

±. Sf*b<»8 um~2 OumiS*!*. 40 

[0 05 6] ^t4s, v-r^'PU^XS 0 3!i^Jf$(S34T./cg|5 

»-c©*^f*^ 2, 7*8 8 ©»fffi^)i»s ^ 1 (ommom 

Sgi |g| CfllfiS-C*> S )^*SiW*«BS-r 
[0 057 ] 0 1 2~S2 0 4#mL/-c> m© 
lliS©JT^«8«:0^5H»}S^ife^©$siiS:^ffitc-oc»-cSiHj 

tfa|j[©I5I3SSI5J^i>*1SIS© i'-l' i'?!^ 8 5 ^is^atc 

jg^sn/ci^y a^^o^^ft-^x^N 1 0 oiffls-r 

S. >;;l/-;fx-;l/9 2 3&iJi5^$n.5g3P^« 1 0 2*^ 50 
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O^T. 1 0 0±(C{?!l^«->"J=i>:^-/ h -7 

-Y Y^omWiUmmi 0 4€rS:W-5, cn«:<fcf3g!{b 
K 8 4 *^tf»««ffi*i^^ 1 0 4 J; 0 ttaS n 
■S. iftfc. ^8IIS[10 4». ;^©i'^^>5^ISK:tet> 

[0 05 8] yctc. 0 1 3 tc^s^ i ^ cc. gin^^ 1 0 

2(ci|i^(*'5x-'M 0 0=S:Jia-r4X;l'-;^-;l'9 2* 

Sl:rSo CC-C. ^;l/-:J^-Jl/9 2«rffJfiX-rSie*» 
L'<Si?«-r-5. i»y9^>e^K:<tO. iji^l 0 OMmft©gg 
□«^1 0 2{C1 0-20 Mmft©I!a8P*aiS<i (SfSf 
U<«5<iW±) XJU-7h-;U9 2©jK*tWJ 

©pan*5KW6n-2)?iiS*iM$i.>t:. ^^i^-^^x/^ i o o 
ftBicui^x bM5ri9:W'2>. c©ut^x h vxi'^ffli* 
«nWJ*>e>*SB^>:^5|*fflC>-rgT5e?fiSJ^©3l6*MS* 
L--C3BSl@x -;,g^>i^?rtf ^. x -;»5^>d/>g<»:L.-C«7 
i-K^fiiS 2. 5wt%HF^?K) 

X ^ > d'ttggp^i^ 1 0 2 (cgjw/cDnaj*^ p)iitf 
u. ¥^flj'i'x>'Ni 0 oma-r-5xji/-*-;u9 2*^ff5 

fiSSnS. <c*j. X;V-;f^-;l'9 2JfJ^f^. ^^(^-^x 

>'^ 1 0 osffifc^wetxi^cui^x hj!i»iyj{ifr5. 
[005 9] ^xtc. ^^^W'^s.js 1 0 0 *igstae«:ssi 

•^•SClitCJcfD, 3|£3ff*.j;x/Nl 0 0©KlH«ffi*Wb 

snr. 0 1 4fc^-rJ:^K:. ^h^a^-^x^m o o©« 

ffi{cK{k«i8 6*lJ^fiS3n.5i*tC. X^l'-*-^V9 2 

©ffiiMK:t)K'fb®8 6*iJf$(S3n-5>. cne>©^{big^ 

iffeltJSiU-Cigffl-r-S.. mii. ^^^■fx-'MOOi 
^>■i'x.'^5:fflC*/c^i^lC«. K{bJg8 6^0 

[0 06 0] yctc. 0 1 5 CCT^-ri'SJc, it^^{*'t;x/N 
1 0 0©SS(c«gi^Bli^ 1 0 6 4fJfi£L//cfS(c. X;U 

-*-;l/9 2tc^*5fe«L-t:aist>ii*EiK9 4 4J^fiS; 

■rS, CCr. ;:^;l'-;t:-;l/9 2'^©^Il©?C«:^&fC 

ot:>-ci¥L.<IJiHj-r€). xjw-^-jug 2K:3t«-rs^ 
mtf-Y>J^'i'A (In) ■?>XX (Sn) 

m<j> 1 0 0 "c— 2 0 0 •c©iafi-c?g@jfr s^s^fflt* 

•5, IftC, igS|JRiSI$©/h5lM n*i»SL/t^. sr. 
x;W-*-;l'9 2*^J^fiK3n/i:¥j@^•i'xy^ 10 0*^ 

i^i«i*•5x.'^ 1 0 0:i:f*?:^fflt^ll?SfC?SiRLfcf^K:K 
St^iffi*«K?-r i> t . ;^ ;v - --t^ - JU 9 2 «: (ft 

Kti. c ©t*:«-cw«i^rastia-r s iftA 

mitb. x;^-:^-;^9 2rt{c^il*i^«3ns,, 
[0 06 1 ] iJctc. 016 (A) tC7j\-rJ:^(c. 

'^x>'> 1 0 o«ffi©«sM 1 0 4 mmi^, a*3Ai?fiH 

9 4 ©SmSP^^rS ^ <fc -5 iC^W^ K 9 0 ?rJg^T 
■S. */c. 016 <B) {C^n-rJ:^{C. if£ii«:'5x-'M 
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0 0 ^fflKSJW ^n/clBK 1 0 8 <DSffi-'< f F 9 0 i CD 

ft-Jx/M 0 0*ffitct9:W64afc@*^ffla^^^ 1 1 0© 
mii^m^ 1 1 0*i^:l:t6t^/ci|^#^*'^;i>'^ l 0 OO* 
[006 2 1 '^CtC. 01 7(Cn^r«fc^{C. ^IJaS^-Jiyx 

1 0 om.mi^BfS.$titcmitm8 ARv^mm^-^-j k9 o 

Vnvtf^yv ^ -RCJf X 3^ > y (c J: 0 MS-'-^ 3» - >tc 
>/N-5j->x>i/Lra®S@9 6 

[006 3] ;^c(c> a 1 8 (c^n-r ct ^ 

©S;7feM^±:^(D»iS^)!i4 3±{C7 ^ ju^gpg 8 ^g: 

7^;U3JSP9 8±K:v-ri'PU>X5 O^ISf^fl^^ 
fiS^S. ccr. 7 ^;l/3jgB9 8©Jgfitrg{cot,>rH 
{ci¥b<|jiBj-r.S.. ¥S{t)a4 4«r/Myr. R7^;P^ 20 
4 6R. G:7^;l'^4 6G&0*B7^;U^4 6B^(i;i 
/cfe7^;U5rTU-f4 6«:?^fiRl/> Sfe? ^ >rt/^fT U-f 
4 6 ±tc^ii{t® 4 8 =&/r h-cWM)-7 n U >X 5 
0?:(i^?c-7-f i7DU>XTU-Y?r?fJ^^S„ fe7 ^ ;l/ 
3iTU-/4 6SO'v-<i'PU>X5O®0^:^ft(i. ^ 

V^A-*- Kl 4©g§PS|54 0©S (EP-^. \t 
4~5Mm-C*0> v-r i'DU^XS 0»iiiS^<*4a 

1 2*i6¥fi{kiei4 8©^n*-C©l?3»*«)5 /Lim<t-r 30 
[0 06 4] ^X(C. 01 gcc^n-Ti-^tc. v-<i7pu> 

X5 o*5ffiadnfc«ji87 om©^^. Bn%, 

2±«:, 7 ^;l'^g|59 8©/|E3K:v-f d'P U>X5 0© 

ii^f*e>iM 1 0 0 <baw^c2Bji««6 4 i*ate^t> 

■B-T^B^aSe 4iiJ*>6^Ji-^5:M*fbT««^J6 2 4 
Wk3-&> *^<*':;x>'M 0 0iMB^S«6 4<b$rBA») 
^*>i*i. c©^«xe». X^4>S/c{JSIg^©^rg 

[0 06 5] iji^ft'^X.'M 0 0i3B^S«6 4<!:?:a!; 
^^ti^hWX.. i^i«ft^xy^ 10 0^® (if^m4 3 
«S) <bSI«»«6 4 <b©fflRI*-^{Cf 43t*tC. 3f 
5e©^IS« {cj:0^f*'i;x7xi 0 oa 

i>'SHJ»«6 4©S« «:0Tmg(C@^L/-C<SJ#-r^, 
>mm^^ii 9 IAD ^t)-li©14g«S5:±lf ^ C i-C. 
x-'N^n iSH>^S« i ©ra|iB%-5£tc-r S fcA©x-^; 

(mw^m'^-smt 3 ns. 50 
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[0 06 6]«1^{C. 02 OtCn^-TJc^K:. 

• y-*ffll»T. 5^'rt^>i^MJl!(8 5©BS4i*CC*^,y 

Alyl^^ ■ ■7'f>l 1 2{cjQ-)-r^»?L. ^•(/©CCD 

tc^iffi-r -5^.09 mm 1 0 tcTS-r @(*Jgi^sfrf# 

^.Ci*it?*-5., J&:fc. ^^^^^■?x/^ 1 0 0 ta^j^Ur 
t-^fcgp^ti. <i^©@{*Jg»JISK:^lll3nfcft«. ^ 
^flJSfel2i^f4. 

[0067] Jit±©aD. :4^ife©}KSS©@*«a«i^s 

c©cs p■r^ims>'^•^> KW:gg!3n/caist>iii5fE«4 

4 -7 +5i<>f' > ^'{c J: 0 fimwtcgi^ L. r >'^• y 
i;^b-r5Jt^(cj:t;'<> iemx-^-x5:AiPi{cgp$5j-rsc: 

y^b>&^t^^8^i£^fl?^>^;x^^©t<iSS-C^f^S/c^?). St 

BAO#W?.nTUS*s. g?«?fiJ«-7'i'i'nu>Xi5SM 
J|!(«:^C>-C-?-©JlfflK:/cl:f(Ci9:W6nrt^S©-C, 

u>X3&ss«S'JK:<fc»)lij!S3nr u>Xi L/-c©ts 
u>x©jS$<j;t3:^#<l9:^3tirt»-i)©-c« •7-fe7ci 

[0 06 8] Mtc, mi^mmm^^mmr^mic. -^x 
-'^«ffl^®BJa^^©rB^ps«:— ^{cT-s/cfetc, nif^© 

^imicj: *) "Jx^nRO'Sbjs^j^S^ %^3£fiiSK: 
H^LT«}#-r?.©-C. X-^-- !^-?&Ml»SCi^C<BA«9 

/c. -'^•!»'5r-i^^bor3!»i6lg^*^a{c^«^■rs©T. 
>f i^B#ic@i«i»5gi^©«B*sr^ti-rffilItt*lii« 

©J:5«:5^-f'»i'*tliii-e±«)4!2«S*s?c<. tSii** 

[0 06 9] ^C*J. CCDx>JT-fe>1f, C 

a u>x*flii/ci^-c©B*wa«i^g(cjaffl-rs c i** 

■cits. 

[007 0] msommomB-viit 1 Ji©i5isss«?r<i 

^fcHfta«S?a{c-:)<,»-ClftWU-fc*V IP3©^©J^ 
[007 1 ] 

[»B^©5?l!i»] *»l9«:J:*i«. v-fd?nu>X*ffi|i 

fcH»}i^5S-??rv >^ 5' D U>X©tStg=S:a'i 'jCtts. 

< y< .;, -jr-i^^bU/cB^^rt^^gr* o-c, /m-cmk 
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[0 5 ] HI cr>|lil<DB0(C^^B^}g^$IS(DSIiigX 
S*7n^WfS0-C*-S. 

[06 1^1 CD||JS<D?^,«iC<^S@f*««$|g©»jiX 
[07 ] m 1 ©3li6©?f5S8(c(i&4Hf*3S<^S^S©SSitX 

[081^2 <o'^(mi&'i<c%i>mm^^m.(mmm 20 
[ 0 9 ] H 3 (!ymM(mmi%i>m^mmm.(n>wmm 
[010] 0g(c^-rs^%»iis<DA-Aieiir90-c 

[011] 09{C^-r@tt:««tSgBO7 ^ Jl/^fgPSO'v 
^ i7 D U > X<Dgp^3-ffi:;*:0'C* ^ o 
[012] m30llM©ff^^(C{^^@<^«^S©S!{]i 
XS (HIJSJ^SRXS) %7n-i-»fli0t?*i. 

[013] ||3©||)!lfeOJf^^0C^^@{*Jt^gg©iJ!ja 30 

Xfi «r7n-r»fB0-c*s. 

[014] m3©||i&©ff^^.(C^^@{^^^B©i!{3S 

xg (^ffiKfbxg) *^-rwfH0T*s, 

xs mti'^^^'BisjLm ?:jKr»tcB0-c*4. 

[016] ( A ) WH 3 0||J6©J^S8K:*&4 a<*J8«ti5 

•5 , ( B ) « ( A ) tc^K-r xs-c ©>-■! 5- K %@ i mssgp 
©«iKK(^4^-r¥®0-c* 4 , 

[017] ll3©lli&©^Sg(c0^^S4^€iSIS©£{j§ 40 
XII («ffi^?f$fiXX?i) ^7jT^»rM0r*-5, 
[018] H3©j|J£©J^,^{ca^iHl*a<l!SISOSSIit* 
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xs (7 ^ -ii/^gpscxv-r i'o u>xjBfitrs) *7r-r 

BrS0t?*-5>. 

[019] S3©lliS©Ji^SI«:«^.S@<*Jt«$ai©iSj§ 
Xg (aSBA«5^to-l*Xg) «r^-r»r®0-C*S. 

[02 0] H3©||llS©f$SitC(i&^@<*««$?a©S!!i& 
X?i (WWXS) *mT»Tffi0-CS>i. 

[02 1] ii£3|5©Hi*«»*IS©^fiS*7i^-rWtH0-C* 

4. 

[022] (A) - (C) I*, i^x-'l' • •Jr-;^:^^CS 
P©S!{jgXfi*^^»rffl0-f * ^. 
[02 3] • '>--x:^©CSP©^8fi£?:^-rK 

n0-c*5. 

1 2 

14 y*hdf>(*-¥ 

2 0 SB mi^lijll 5^ + 

2 8 ^-^^-lUX h f •7* 

3 2 (Sie$^s@) 

3 3 mm.m(^mtm& ( v c c d ) 

4 3 i&mm 

44. 4 8 w-mim 
46 fe^^ii/^ru-r 
50 vw-i/nu^x 

5 2. 8 8 ^Mit^'j-:^ 

5 4. 6 2 m^m 

5 6 S« 

5 8,90 ^^-'^ f F 

6 0 X-^-lf 
6 4 S^Sfit 
6 6 

6 8. 10 0 mm^o:^^^ 

7 0 mmi-^-iiPUiyiyxmrn 
7 2 mm (.mmmm) 

7 6 if'{iy>i/mm 
78 j« 

8 2 - Ki2«i 

8 4 ®?{tia 

9 2 x;i/-^h-;i' 
9 4 Stoiii^fie^ 
g 6 xoss 

9 8 7^;i/t>g|J 

102 ^nmm 



[011] 

50 50 50 



4B 



46R 



46Q 



46B 



,46 



.44 
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FA33 GC08 GC14 CD04 GD07 
HA02 HAH HA29 
5C024 CY47 CY48 EX22 EX24 EX43 
5F061 AAOO BA03 CA26 FA06 



